ABSTRACT: The present experiment was conducted to investigate dietary effects of conjugated linoleic acid (CLA) on sow traits related to piglet survival and growth performance. A total of 23 gestating sows were fed either a standard lactation diet (control diet [CON]) or the CON supplemented with 1.3% CLA (cis-9, trans-11 and trans-10, cis-12) from day 108 of gestation until weaning (4 wk after parturition) to evaluate whether dietary CLA affects the yield and composition of colostrum, time for initiation of milk production, and sow milk yield. Sows fed CLA tended to produce more colostral fat (6.3 vs. 5.2%, respectively; P = 0.10) than CON sows whereas contents of lactose, protein, and dry matter were similar in the two groups. Sows fed CLA tended to produce less colostrum than CON sows (409 vs. 463 g/piglet, respectively; P = 0.07) as predicted by the piglet rate of gain from 0 to 24 h (58 vs. 97 g/piglet, respectively; P = 0.07). The piglet mortality during the fi rst week of lactation tended to be higher for sows fed CLA than for CON sows (6.8 vs. 2.3%, respectively; P = 0.10), and the number of piglets that died or were moved to others sows to ensure survival during the fi rst week was more than double in the CLA group (17.6 vs. 7.8%, respectively; P = 0.04). Copious milk production was initiated 33 h (CLA) and 34 h (CON) after parturition and was not affected by dietary treatments (P = 0.41). Sow milk yield was improved by the CLA treatment from days 7 to 14 of lactation (P = 0.03). Weight at birth (1.40 kg for both groups; P = 0.98) and at weaning [8.2 kg (CLA) and 8.0 kg (CON); P = 0.52] was not statistically different. In conclusion, colostrum yield was inhibited but milk yield was stimulated by dietary inclusion of cis-9, trans-11 and trans-10, cis-12 CLA and indicates that sow productivity may be improved by using different fatty acids for transition and lactating sows.
INTRODUCTION
Sow breeds have been selected for total number of piglets born, which besides increased litter size has led to higher piglet mortality (Su et al., 2007) . Innate energy depots are low in neonate piglets, and a high production of colostrum and milk in sows is crucial to ensure piglet survival (Le Dividich et al., 2005) . Dietary fat inclusion for late-gestating sows may improve colostrum yield of sows and increase neonatal piglet survival (Hansen et al., 2012) . Conjugated linoleic acid (CLA) has recently been demonstrated to alter fatty acid composition of sow colostrum , but it is unclear whether CLA affects sow traits related to neonatal piglet survival. The present study was undertaken to evaluate whether dietary CLA during late gestation and throughout lactation improved colostrum and milk yield of sows and changed the time for initiation of copious milk production and the performance of the piglets.
MATERIALS AND METHODS
A total of 23 sows (Danish Landrace) of fi rst, second, and third parity were fed a standard lactation diet (control diet [CON] ; n = 14) or the CON mixed with 1.3% CLA (n = 9) from day 108 of gestation until weaning 28 d in milk (DIM). The CON was based mainly on wheat (Triticum aestivum), barley (Hordeum vulgare), and soybean (Glycine max) meal (Table1) whereas the CLA source (Lutalin; BASF) contained both cis-9, trans-12 and trans-10, cis-12 isomers. The sows were fed 3 meals daily with 3.0 kg/d on days 108 to 112 and 2.7 kg/d on day 112 to 1 DIM, and from 2 through 28 DIM sows were fed increasing levels of CON or CLA until semi-ad libitum intake from day 14. Colostrum samples were collected at parturition and Published January 23, 2015 litters were subjected to normal management procedures (including tail docking and castration) and litters were standardized to 13 or 14 piglets dependent on functional teats.
All piglets were weighed at birth and at 24 h after initiation of parturition to quantify the colostrum yield [colostrums intake (CI) = 1.39 × gain + 328, in which CI is piglet colostrum intake (g/d) predicted by gain (in g) from birth to 24 h; Theil et al., unpublished data] and on 1, 2, 3, 4, 5, 6, 7, 14, and 28 DIM to assess the milk yield (Theil et al., 2002) . Furthermore, 3 selected piglets were weighed 13 times from 0 to 3 DIM to estimate the time for initiation of lactation using a broken line analysis. Analyses of colostrum contents of dry matter, fat, protein, and lactose was done using MilkoScan FT2 (FOSS, Hillerød, Denmark). Dietary analyses were performed as described by Hansen et al. (2012) . Data was analyzed using the MIXED procedure of SAS (version 9.1; SAS Institute, Cary, NC). Milk yield was assessed by predicting the milk intake of individual piglets according to Theil et al. (2002) . Time of onset of lactation was estimated by a broken line analysis of piglet live weight.
RESULTS
The piglet mortality 1 to 7 DIM tended to be higher for sows fed CLA than for CON sows (6.8 vs. 2.3%, respectively; P = 0.10), and the proportion of dead and weak piglets (moved to other sows to ensure their survival) from 1 to 7 DIM was higher in the CLA group (17.6 vs. 7.8%; P < 0.05). The other observed performance data did not differ statistically between CON-and CLA-fed sows (Table 2) . Sows fed CLA tended to produce less colostrum than CON sows (Table 3) as predicted by the 0 to 24 h piglet rate of gain (58 vs. 97 g/piglet, respectively; P = 0.07). Furthermore, colostrum from CLA fed sows tended to have higher content of fat (6.3 vs. 5.2%; P = 0.08) whereas other macronutrients in colostrum did not differ. Milk yield was higher in CLA-fed sows 7 to 14 DIM (P = 0.03) and numerically higher 3 to 7 DIM. Milk production was initiated 33 (CLA) and 34 h (CON) after parturition (P = 0.41).
DISCUSSION
Neonatal piglet mortality is a huge problem in highly prolifi c sows, and it is widely recognized that insuffi cient energy is the major explanation why neonate piglets die (Le Dividich et al., 2005; Hansen et al., 2012) . Three different sources of energy are responsible for supplying energy for neonatal piglets during the critical phase, namely glycogen, colostrums, and milk, and any improvement of these must be benefi cial for the piglets. Glycogen depots seems not to be sensitive to sow feeding (Theil et al., 2011) , which leaves the possibilities of improving piglet survival with higher yields of colostrum or milk or faster initiation of milk production.
Dietary fat is known to affect production of lactating sows (Lauridsen and Danielsen, 2004) due to bioactive properties of fatty acids, and CLA is a fatty acid with bioactive properties known to induce milk fat depression in sows . The present study revealed that CLA tended to increase the fat content but decreased the yield of colostrum, indicating less total solids were transferred to the piglets. Consequently more piglets died or were cross-fostered during the fi rst week of lactation, and it cannot be recommended to use cis-9, trans-11 and trans-10, cis-12 CLA in diets for late gestating sows. In contrast, the milk yield was improved in sows fed the CLA diet. Numerically, the milk yield was higher from 3 to 14 DIM, but the difference was only signifi cant from 7 to 14 DIM. This illustrates that production of colostrum and milk are distinct processes, both in time and underlying biology, as also discussed by Hansen et al. (2012) . Milk production was initiated 33 (in CLA sows) and 34 h (in CON sows) after birth of fi rst piglet, but the time was not affected by diet and the difference was not refl ected in piglet performance. As a corollary, colostrum needs to supply energy for at least 17 to 18 h for neonate piglets, because glycogen depots supply energy suffi cient for 16 h (Theil et al., 2011) .
In conclusion, colostrum yield was inhibited but milk yield was stimulated by dietary inclusion of cis-9, trans-11 and trans-10, cis-12 CLA. Colostrum yield and piglet performance was reduced by dietary CLA supplementation whereas time of initiation of lactation was not. More research is needed to fi nd suitable fat sources that stimulates colostrum yield of sows.
